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The majority of ovarian sex cord tumors with annu-
lar tubules (SCTAT) are benign neoplasms that arise
sporadically. In patients who have Peutz-Jeghers
syndrome (PJS), ovarian SCTAT is often an inciden-
tal finding. Malignant behavior in SCTAT has here-
tofore been reported only in sporadic cases. We
report a case of bilateral, malignant SCTAT devel-
oping in a 47-year-old woman who had PJS, origi-
nally diagnosed as adenocarcinoma on cervicovagi-
nal cytology. Cervicovaginal and peritoneal fluid
cytologic preparations were characterized by pseu-
dopapillary clusters and three-dimensional tubes of
tumor cells with scanty cytoplasm and high nuclear:
cytoplasmic ratio. Examination of surgical resection
specimens revealed bilateral, solid ovarian tumors
composed of simple and complex annular tubules
with hyaline cores, typical of SCTAT. Tumor emboli
were present within salpingeal lymphovascular
spaces and in both right and left pelvic lymph
nodes. Flow cytometry of tumor cells demonstrated
a diploid phenotype. This case represents the first
documented example of bilateral, malignant SCTAT
arising in a patient who had PJS, presenting with an
atypical cervicovaginal smear.
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Ovarian sex cord tumors with annular tubules (SC-
TAT) were first described by Scully in 1970 (1).
Three of the 10 index patients also had Peutz-
Jeghers syndrome (PJS). Both sporadic and PJS-
associated SCTAT have since been reported in pa-
tients ranging in age from 4 to 76 y, with most being
diagnosed in the third or fourth decade of life (2).
These tumors may be feminizing, inducing iso-
sexual precocity, menstrual irregularities, and post-
menopausal bleeding in young girls, women of re-
productive age, and postmenopausal women,
respectively (2, 3). When occurring in association
with PJS, they typically are bilateral, multifocal,
small (,3 cm), and benign (2). This report describes
bilateral, malignant, ovarian SCTAT arising in a 47-
year-old woman who had documented PJS.

MATERIALS AND METHODS

Case Report
A 47-year-old woman who had previously diag-

nosed PJS presented to a University of Texas Med-
ical Branch clinic in November 1997 for evaluation
of a 5-mo history of irregular vaginal bleeding.
Three months earlier, a cervicovaginal smear had
been reported as adenocarcinoma with papillary
features. However, two subsequent cervical biop-
sies, including a loop electrocautery excision pro-
cedure, had demonstrated only inflammatory and
reactive changes. Similarly, there was no evidence
of neoplasia in two consecutive endometrial biop-
sies that demonstrated only shedding and prolifer-
ative phase endometrium, respectively. The medi-
cal history was remarkable for a small bowel
segmental resection at the age of 14 y for bleeding
“adenomatous” polyps. However, review of the
original histologic slides revealed that the polyps
were, in fact, hamartomatous in nature, typical of
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PJS polyps. The clinical diagnosis of PJS was con-
firmed by the fact that three of her four teenage
children exhibited prominent perioral hyperpig-
mentation, and all three had previously undergone
abdominal surgery for complications related to the
presence of small intestinal hamartomatous polyps.

Initial physical examination, inclusive of a bi-
manual pelvic examination, was unremarkable.
However, pelvic ultrasonography revealed a solid,
left ovarian mass with minimal free ascites. Four
weeks later, an immobile mass was palpated in the
left adnexal region. Exploratory laparotomy re-
vealed 75 mL of ascites; an 8.5-cm left ovarian mass;
a 3.5-cm right ovary; and prominent, bilateral pel-
vic lymphadenopathy. After frozen section exami-
nation and diagnosis, the patient was subjected to
total abdominal hysterectomy, bilateral salpingo-
oophorectomy, and staging lymph node dissection.
There was no gross residual disease after resection.

After the surgery, the patient was scheduled to
receive four cycles of bleomycin (10 U/m2), etopo-
side (100 mg/m2), and cis-platinum (20 mg/m2).
However, after the first cycle, she developed severe
(Grade 4) bone marrow toxicity and the etoposide
dose was reduced to 50 mg/m2 for the remaining
three cycles. At last follow-up, 28 mo after resec-
tion, she remained free of disease.

Cytologic Findings
The cervicovaginal smear was satisfactory for

evaluation but limited by drying artifact and ob-
scuring blood. Although the sample contained fresh
hemorrhage, there was no background tumor dia-
thesis. Rare papilliform and elongated ramifying
structures, consisting of tightly packed cells having
a high nuclear:cytoplasmic (N:C) ratio, were iden-
tified (Fig. 1). Some of these structures seemed to
have a central fibrovascular core.

Filter and cytospin preparations of the peritoneal
washings obtained at laparotomy were stained by the
Papanicolaou method. Tumor cells were arranged in
three-dimensional balls and cords, lumenless tu-
bules, and irregular clusters. Polarization of nuclei
away from the center of the cell clusters was seen. Cell
borders were indistinct, and individual cells had a
high N:C ratio with a scant to moderate amount of
lightly cyanophilic, finely vacuolated cytoplasm. Nu-
clear diameter was approximately one half that of
adjacent mesothelial cell nuclei, and nuclear contours
were smooth or minimally irregular. Nuclear chroma-
tin was finely granular and hyperchromatic, whereas
nucleoli were small but distinct. Intraoperative touch
preparations of the left ovarian tumor were stained
with hematoxylin and eosin (immediate fixation),
with Diff-Quik (air-dried samples; Dade Behring AG,
Diidingen, Switzerland), and by the Papanicolaou
method (alcohol fixation). These showed central

cores of acellular hyaline material surrounded by cells
having cytologic features similar to those observed in
the peritoneal washings (Fig. 2).

Gross and Histologic Findings
The left ovary measured 8.5 3 6.0 3 6.0 cm and

weighed 120 g. The external surface was smooth,
whereas the cut surface was firm, solid, and bright
yellow. Occasional foci of cystic degeneration, rang-
ing in diameter from 0.2 to 3 cm, were present (Fig.
3). Residual normal ovarian tissue was not identi-
fied. The right ovary measured 3.5 3 3.3 3 2.6 cm
and was similarly replaced by solid, yellow tumor.
The uterus, cervix, and fallopian tubes had a com-
bined weight of 160 g and were remarkable only for
the presence of a 0.4-cm endometrial polyp.

Histologically, both ovaries were completely re-
placed by tumor having the typical cytoarchitectural
features of SCTAT. Simple and complex tubules en-
circled hyaline cores (Fig. 4). The cytoplasm of the
cells lining the tubules was pale, and the nuclei were
arranged in an antipodal fashion around both the
central core and the periphery of individual tubules.
In addition, the right ovarian tumor contained a few
foci of more elongated tubules, a microscopic focus of
cells arranged in a diffuse pattern, and rare foci of mi-
crocalcification. Microscopic surface deposits of tu-

FIGURE 1. Cervicovaginal smear. Papilliform structure composed of
tightly packed cells with high nuclear:cytoplasmic ratio (Papanicolaou
stain; original magnification, 4003).
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mor, associated with delicate fibrous adhesions, were
also noted. Mitotic activity in both tumors was mini-
mal. Tumor emboli permeated lymphovascular
spaces of the left fallopian tube. Subcapsular deposits
of tumor were identified in 1 of 10 right and 2 of 7 left
pelvic lymph nodes, respectively (Fig. 5). Flow cyto-
metric studies revealed a diploid tumor cell popula-
tion, with an S-phase fraction of 7.6%. The American
Joint Committee on Cancer pathologic stage for the
tumor was T2c Nl MX (Stage IIIC) (4).

The uterine cervix was free of both squamous and
glandular neoplasia. The endometrium had a dis-
ordered proliferative pattern and a benign endome-
trial polyp.

DISCUSSION

This article describes a hitherto undocumented
manifestation of an uncommon tumor, namely,
malignant behavior of PJS-associated SCTAT. Ma-
lignant behavior was evidenced by tumor involve-
ment of salpingeal lymphovascular spaces, pelvic
lymph nodes, and peritoneal washings. We are un-
aware of any previous reports of clinically malig-
nant PJS-associated SCTAT and could find no such
case in a computer-assisted MEDLINE literature
search extending from 1962 to the present. In the

largest series of SCTAT to date, none of the 27
patients with both PJS and SCTAT exhibited tumor
recurrence or metastasis in reported follow-up in-
tervals ranging from 6 mo to 11 y (2). To date, all
examples of malignant SCTAT reported in the liter-
ature have occurred in patients who did not have
PJS (2, 5–11).

The gross morphologic findings of the ovarian
tumors in this case differed appreciably from those
generally seen in association with PJS. SCTAT asso-
ciated with PJS are often multifocal and small (,3
cm) (1, 2). Both tumors in this case were unusually
large for PJS-associated SCTAT, measuring 8.5 and
3.5 cm on the left and right sides, respectively.
Although the 13 previously reported cases of malig-
nant SCTAT also were relatively large, with diame-
ters ranging from 11 to 22 cm, all proved to be
unilateral (2, 5–11). In this regard, the finding in our
case of large bilateral tumors associated with bilat-
eral pelvic lymph node metastasis is also unique.
Adherence to pelvic structures, documented in one
previous report of malignant SCTAT (6), was not
present in our case despite the microscopic finding
of rare surface deposits of tumor associated with
delicate fibrous adhesions. Calcification, a fre-
quently reported feature of SCTAT associated with
PJS, was present only as rare microscopic foci in the
smaller right ovarian tumor.

FIGURE 2. Left ovarian tumor, touch imprint. Tumor cells with high
nuclear:cytoplasmic ratio, vacuolated cytoplasm, and fine nuclear
chromatin surround acellular hyaline cores (Diff-Quik stain; original
magnification, 4003).

FIGURE 3. Left ovarian tumor, cut surface. The tumor is bilobate and
largely solid, with scattered foci of cystic degeneration (Gross).
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The histologic findings in both ovarian tumors of
simple and complex annular tubules encircling
central hyaline masses were typical of SCTAT.
Other features noted in the right-sided tumor, such
as foci of more elongated tubules and a diffuse
pattern of arrangement of tumor cells, are also well
documented. However, previous reports of both
benign and malignant SCTAT, including both spo-
radic and PJS-associated tumors, have described
additional histologic patterns such as sertoliform
tubules, endometrioid areas, and foci of granulosa
cell-like differentiation (1, 6, 7, 12–14). On the basis
of such findings, some authors have suggested that
SCTAT represent variants of either Sertoli cell or
granulosa cell tumors, whereas others regard SC-
TAT as distinctive neoplasms with features inter-
mediate between those of Sertoli cell and granulosa
cell tumors (1, 2, 6, 7). Neither solid and hollow
tubules typical of Sertoli cell tumor nor foci histo-
logically resembling granulosa cell tumor were ob-
served in either tumor in this case.

The malignant potential of SCTAT cannot be re-
liably predicted by microscopic examination of the
primary tumor. Mitotic counts in the 13 reported
malignant cases ranged from rare to 7 to 10 mitoses
per 10 high power fields (2, 5–9, 11). Stromal and

vascular space invasion by individual tumor cells
and tumor cell clusters has been reported in two
cases of recurrent SCTAT, one of which also had
infiltrated the capsule (6). The time of first recur-
rence in cases of malignant SCTAT has ranged from
3 mo to 20 y, and six patients reportedly have died
of disease (2, 5–11). Malignant SCTAT seems to
spread mainly via the lymphatics with typical sites
of tumor metastasis being the pelvic, para-aortic,
and supraclavicular lymph nodes. Other sites of
tumor recurrence and metastasis include the retro-
peritoneum, parietal and visceral peritoneum, liver,
kidney, and lung (2, 5–11). Unique to our case were
the presence of tumor emboli in lymphovascular
spaces of the left salpingeal mucosa and the iden-
tification of tumor cells in a cervicovaginal smear.

Recognition of tumor cells in the peritoneal
washings was based, in part, on comparison with
intraoperative touch preparations, because the cy-
tologic features of this rare tumor have not been
well described. A single report described the ap-
pearance of SCTAT on fine needle aspiration as
being indistinguishable from that of a granulosa
cell tumor (15). In our case, the finding of clusters
of cells disposed about hyaline cores, which were
amphophilic with Diff-Quik staining and glassy
green on Papanicolaou staining, was not dissimilar

FIGURE 4. Left ovarian tumor, histology. Both simple (A) and
complex (B) annular tubules, composed of cells with an antipodal
arrangement of nuclei, encircle central hyaline material (hematoxylin
and eosin stain; original magnification, 4003 [A] and 2003 [B]).

FIGURE 5. Left pelvic lymph node with metastatic tumor deposit
(hematoxylin and eosin stain; original magnification, 2003).
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to that described for the Call-Exner bodies of gran-
ulosa cell tumors. However, nuclear grooves, a hall-
mark of adult-type granulosa cell tumors, were not
present.

The index material for this case report was a
cervicovaginal cytologic sample containing rare
papilliform fragments. The latter, consisting of cells
of high N:C ratio arranged around seeming fibro-
vascular cores, suggested the diagnosis of papillary
carcinoma. Only in retrospect were these seeming
fibrovascular cores interpreted as representing the
hyaline cores of basement membrane-like material
typical of SCTAT. Certainly, detection of ovarian
neoplasms via cervicovaginal cytology is uncom-
mon. In large series, fewer than 0.01% of cervico-
vaginal cytologic samples contain atypical glandu-
lar lesions or psammoma bodies ultimately proved
to be of ovarian origin (16, 17). However, up to 3.6%
of ovarian neoplasms are detectable as glandular
clusters on cervicovaginal cytology (18), with the
majority of these being serous tumors (19). Ascites,
present in the current case, may facilitate trans-
salpingeal spread (20). Our experience in this case
is supportive of the diagnostic utility of pelvic ul-
trasonography in the workup of atypical glandular
cells in a cervicovaginal smear.

In summary, we report a case of PJS-associated,
bilateral, malignant SCTAT, with trans-salpingeal
lymphatic spread, presenting as an abnormality on
a cervicovaginal smear. Counseling of female pa-
tients who have PJS should take into account the
possibility of malignant behavior of ovarian SCTAT.
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